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. DO NOT FLIP OPEN THIS FRONT COVER UNTIL YOUR PROCTOR TELLS YOU.
TEARMCE) B 2 AR > 35 A 2B B e 1 -
TEARWCE W55 2 I 7R AT > 16 A ZEFIF 3 -

. This is a 25 question multiple choice test. For each question, only one answer choice is correct.
B — BRI EME  SEEE H A EIEREE R -
X EARE2SE R W FEEEH A — A IEWRE S

Mark your answer to each problem on the answer sheet with a pencil. Check blackened answers for accuracy
and erase errors completely. Only answers that are properly marked on the answer sheet will be scored..

R RE R H PR SR SRR AE S R b - R R A R R IR R T PR N > RIS 5E
EREREBINE R o WAREEREES R LG RA YD
TR H A R AT BRI L o TR A RS R G TRk - g 52
EEEERINE R - ARSI EELT SR LNERA SWEED -

4. Every question is given a point value. You will receive full points for correct answer, and zero point for blank
or incorrect answer. The full score of this test is 100 points.

HHEE H AL ER D E o BEEERHN S > BB AR05 o ARHIEHIR 7510053 ©
TR H AR AL E M E o R XA ) > B R ZE BAR05) o AR I 23 910053 ©

. Only scratch paper, graph paper, rulers, protractors, and erasers are allowed as aids. Calculators are NOT
allowed. No problems on the test reguire the use of a calculator.

SR RRRAR ~ TTHEAR ~ R~ BAGSHMRBAERmEh TR  sHEG—ARFEMR o WEIHIR
A ATAT R RE DA JH T BT B2
SR RRRAR ~ AR ~ R~ BAGHRBAE AR TR < itFHEG—ARFEMNR o Wtk
A ATAR] [ LA A0 AT T B

. Figures are not necessarily drawn to scale.
JEi| T AN — S 4% LU 5] A L
EIEA— gL 2l

. Before beginning the test, make sure to write the Competition Code “Junior”, your name and Competition
ID with your signature on the answer sheet, especially to bubble in the 9-digit Competition ID completely!

TEBR UG B > FEREOR OB ZEAS Junior” » 1 A FIHEE R RIS fEE - LR 4 > Rl
O e % 8 595 1Y) 15 o B 7 AR I A B A R R T BB -
TEFF AR Z - iEF R CF SE SIS Junior” » #E A FIEFIE S HE FEEBR FIFE 4 > Rl
O HEH IES H) B 1 25 - A TR I B B K T e

. You will have 75 minutes to complete the test once your proctor tells you to begin.
B A EAT R IR - VR AT S 43 8 Y IR ) 5 G At
W I EAT I IRIG > UK A TS5 PP I ) 58 it -
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2024 Hong Kong Mathematics Kangaroo Contest - Junior (Grade 9 & 10)

‘ Part 1: 8 problems, 3 points each

(%5 8EER, SW34 | H—H4: 8 HEH, HE3 5

1. The number of the dots on opposite faces of a standard die add to 7. The vertex labelled
P on the die is formed by the faces which have 1, 2 and 3 dots on them. Its vertex sum
is the sum of the number of dots on those faces which meet at a given vertex. The vertex

sum of Pis 1+ 2+ 3 = 6. What is the maximum value among the vertex sums of vertices
Q,Rand 5?

AR FTAEGREG ORI AT, T LML P HMIA GRS 1@, 2@,
3 18 25 69 AR ke HAMETTARS, /£ R AN A &8\ L EE A A A TR f. P Y
AEAELI+2+3=6. FETARQ, R, S RNTAZF, MATHRRMELS J?

AR TR AG LRI T BT EARILA P TR EHAFH 1AL, 248,
3ANEA @A A o A TAERTTE, £ udbdn 89 & m b B0 S Atk A TR B A, P &Y
MEFZ1+24+3=6, FEMEQ, R, SAWMR Efe, FEAPHRRMERZSL V>

s = 9

A) 7 (B) 9 (©) 10 (D) 11 (E) 15

[Proposed by Netherlands | #7 §4%R8 | #7 2444 |
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2024 Hong Kong Mathematics Kangaroo Contest - Junior (Grade 9 & 10)

2. In a high jump contest, the athlete who jumps the greatest percentage of his/her own
height is the winner. The heights of athletes A,B,C,D and E versus their heights jumped

are shown on the graph. Which athlete was the winner?

LESRHLEF, B ERACH S IR ROESHERLEB L. €38 A, B, C,
D, E# % S e oksd S B MG TE T =. MAMLES B 2147
EFHLEF, I SELSACISI LT ROEG AR AERE. 557 A, B, C,
D, E®XH S 58MARKSGEN X R TET. FIMMLES) R £ EHEE?

Ae Eoe
Height jumped by athlete
S EL B De
12301 5 BRER S B Be
Ce
Height of athlete | EHE B R | B REH
(A) A (B) B O C (D) D (E) E

[Proposed by South Africa | ddf#:#8 | v JF 44 |

3. Kaito has manipulated a die. The probabilities of rolling a 2, 3, 4 or 5 are still % each, but
the probability of rolling a 6 is twice the probability of rolling a 1. What is the probability
of rolling a 6?

Kaito  —{B42i#8 T HAREHMRT. SEARTH L2, 3, 4,5 ﬁﬁ%ﬁ%ﬁ%&%%, (EEE
H6 M AETHEE 1 B E R, MEdh 6 9 ELS )2

1
Kwoﬁ#ﬁ%ﬁTﬁ%%ﬁ%&%oﬁ4&%%$2,&4,5%ﬁ$M%ig,ﬁiw
b 6 MM E R 1 MR HIE, FleHl 6 R % b2

1 1 7 2 5
A o (B) 2 © = D) 5 (E) 2

[Proposed by Germany | & B 4:#8 | 44 E 4444

2024 FHIE R ALK TR T FU 2 2024 F kAR RAEE—F 2P ER



2024 Hong Kong Mathematics Kangaroo Contest - Junior (Grade 9 & 10)

4. Martin draws a square with vertices A, B, C, D and a regular hexagon with side OC, where

O is the center of the square. What is the degree measure of angle «?

Martin € 7T —{BT8% 4 A, B, C, D WiEH#H, fo—fB—1ki% 2 OC IEXNEH, £+ O
REFHH T O, MAx 2SS VE?
Martin & 7 —AMEH A, B, C, DWEFZH, fo—A—FA R OCHIESNAFE, PO
REFHG P, BAa LSV E?

(A) 105° (B) 110° (O 115° (D) 120° (E) 125°

[Proposed by Catalonia | #n %% & E 48 | hn 5 % R LA |

5. A point P is chosen inside an equilateral triangle. From P we draw three segments parallel
to the sides of the triangle, as shown. The lengths of the segments are 2, 3 and 6. What is

the perimeter of the triangle?

PRAFH=ZAHNG—AZ. e TE*, KPUREMFATAZ ARG OERK SHREN
*EH2, 3, 60 MEMB=ATBHEAELS )?

PRED=ZAHBANG—ANE. W TEIT, MPHEZFFFT_ABAHEER, SLKY
KEAH2, 3, 60 AIXNAZABHRKLS VP
A

B C

(A) 22 (B) 27 (C) 33 (D) 39 (E) 44

[Proposed by Greece | A 422 | A 454 |
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6. A student started with the number 1 and multiplied it by either 6 or 10. He then multi-
plied the result by either 6 or 10, and continued this procedure many times. Which of the

following numbers cannot be obtained by him?

FARBTRALE, RA6 K10, AREK, HMERFA6 R 10, ERETTHE B M T
v YARE B T Ak SR ALAT ) A 4 R P

FAMREL T, A6 R 10, K5, FEREU6 10, FARHEZZX—IE. FT
RN RO T At AT 3] 89 2 R

(A) 250550 (B) 290320570 (C) 290320580 (D) 2100320580 (E) 2110380530

[Proposed by Greece | A B4R | A 454 |

7. A rectangle is divided into three regions of equal area. One of the regions is an equilateral
triangle with side-length 4, the other two are trapezoids, as shown in the figure. What is

the length of the shorter of the parallel sides of the trapezoids?

HHBEIRT ZEaEMFNER. BT, AP —BEHAERA4G9FE =AW,
HIr AR B IR AT . MK B L& TTEPRENIGENRERS ?
SEHAED AT ZAEARBFHRR. BT, AP —ARBRAEZ KA LGFA= AW,
FHINANRIRAMT o FI XA TP RENIRFDGKERS J?

(A) V2 (B) /3 Q) 22 (D) 3 (E) 2V/3

[Proposed by Netherlands | #7 @448 | 7 Z 4% H |
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8. A number is written in each of the twelve circles shown. The number inside each square
indicates the product of the numbers at its four vertices. What is the product of the num-

bers in the eight grey circles?

JoB e 121AE B PSSR —EAEK. ABEEFH NGO ETE N WETE LR TSI
A MANBERER B PO RHELES V2
BT 12 ANE B P EEH — A BANAEFTH N B QR ETC AT L PTE 4L
HRAR, FIANKEE B TG TRES V2

(A) 40 (B) 80 (© 120 (D) 240 (E) 480

[Proposed by Greece | A 422 | A 454 |

‘ Part 2: 9 problems, 4 points each

(E-#s: 9EER, SEAH | oMY 9 EEE, BH 45

9. Sanjay cuts out three circles from three different pieces of coloured card. He places them
on top of each other, as shown in the left figure. He then moves the circles so that all three
circles are tangent to each other, as shown in the right figure. In the left figure, the area
of the visible black region is seven times the area of the white circle. What is the ratio

between the areas of the visible black regions in the two figures?

Sanjay #£ Z R ARG EF R EFT R T ZAH. et LB s s ARE—#®. &
BB LR, A EERA T, mE BT, ALZB T, LEERYBHELAS
CHEmAEYLiE. MWEB P TRANZERERYOMILELS J?

Sanjay MZ KRR 6% & F K LI T EAR . Rde S A B A5 XAE—A, K
BRBHRER, A ZABKNAY, EBT. EART, REERAERALG
G 6 @R . KA P T L G RN ERZIR S S

(A) 3:1 (B) 4:3 Q) 6:5 D) 7:6 (E) 9:7

[Proposed by Brazil | & @44 | & &4

2024 HAEBERARE—FTE T FHL 5 2024 FHBFERER—FFFHFA



10.

11.

12.

2024 Hong Kong Mathematics Kangaroo Contest - Junior (Grade 9 & 10)

Cristina has a set of cards numbered 1 to 12. She places eight of them at the vertices of
an octagon so that the sum of every pair of numbers at opposite ends of an edge of the

octagon is a multiple of 3. Which numbers did Cristina not place?

Cristina F —#8 A4 1 5] 12 69 #3069 F K o dde b o9 Gk £ 4 e — B NEH 69 TE 2
b, R IFANGE T 0 A% 00 AR SH B R A9 2 Ao & 3 0942 3, MAZ AR # 49 H Cristina
AAA?

Cristina F—25 &M 1 ] 12 6§ #5605 F B . dede X b e NTKF B R E—ANDH TR E
b, RN ATY G E LD 0T AN B 2 Ao 3 894 S, FARA IR 469 4 Cristina
AR

(A) 1,5,9,12 (B) 3,5,7,9 O 1,2,11,12 (D) 3,6,9,12 (E) 5,6,7,8

[Proposed by Greece | A JiA%AE | A B4 |

Olya walked in the park. She walked half of the total time at a speed of 2 km/h. She
walked half of the total distance at a speed of 3 km/h. She walked the rest of the time at a
speed of 4 km/h. For what fraction of the total time did she walk at a speed of 4 km/h?

Olya f2/ | EHCY o A — F 690 W UG I 2 F R 6938 BAT A HOA I 3 F R ik
BART —FM%A2. FT OB MMAE N 4 T ROZEATA WAHNE 4T RGE
BAT A 69 BB S8 I ] 69 2 2 42
Olya /N E ZH A o hbAy — a9 oI ISR 0 I 2 ok 69 38
BAZT GBI, M T AT 0 4 TR
BAT ALY B R b B ] 49 T Z LR

T WA 3 T Regik
TA. WA 4 F R

N\

N

1
(D) (E) 1

N =
Q1| =

1 1
(A) 1a (B) T ©

[Proposed by Russia | 4% Z M #5A8 | 4% F A AL |

I write down a 4-digit non-zero number N = pgrs. When I place a decimal point be-
tween the g and the r, I find that the resulting number pg.7s is the average of the two-digit
numbers pg and 7s. What is the sum of the digits of N?

KRBT ARG AEHN = pgrs. & RA qFor ZHAEDBEEER, RERFI 6K
pqrs ML pg Fe s 9 FH I, M N 3B FZ R % )2

RARET—ANERGAEHN =pqrs. SRAE qFr A E DR ER, RENFE 095
pa.rs AMALK pg A= 75 49 FH K. M N 985 F2F % V2

(A) 14 (B) 18 O 21 (D) 25 (E) 27

[ Proposed by Australia | #2 X A| 448 | # X A] AR |

2024 HAEBERARE—FTE T FHL 6 2024 FHBFERER—FFFHFA
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13. Jill has some black, gray, and white unit cubes. She uses 27 of them to build a3 x 3 x 3
cube. She wants the surface to be exactly one-third black, one-third gray, and one-third
white. The smallest possible number of black cubes she can use is A and the largest pos-

sible number of black cubes she can use is B. What is the value of B — A?

JlF—2Z &, ke, OEHBLT 7. A2V BEL T HZREFET —E3Xx3Xx348
KIFH, A PRI FTHOEBRBITF=Z=H0X—REEN, =X —RREW, =52 —
ROet), FEROLZEBL T FRERGRIDTRME A, RXTHRMEZB, MB—A
2% 0?

JlAF—®Z &, RE. EHFEILT AR, WA 27 NEAL T HAREIMET —/N3 X3 X348
KITho FBRKIFRNERBIFEZHZ—REEN, ZH5Z—RRREN, Z 52—
ROEet), FERGZE R T FTERNKGRNDTRMAE A, RRXTHRMEAZB, I B—A
2307

(A) 1 (B) 3 Q5 (D) 6 (E) 7

[Proposed by Austria | J3bA|4E28 | 534454 |

14. T have a strip of paper that is 12 cm long and 2 cm wide. I make a crease across it at 45°
and then fold it, so that the two parts of the strip are aligned in a right angle, as shown.

What is the smallest possible length, in cm, of XY?

RA—RR 12 R L2 ARG do RATT, BMCBH—MhRE 2 45° 69 &,
s o8 AR & A A3 5. P XY B FIMER S VR K?

EHE K12 EAR. T2 EKGHKS. BT, RBFCLE— 55 2 45° IR &,
WAL ET NS XY KENRAMER S VR K?
X

(A) 642 (B) 8 (Q) 6v2 (D) 72 (E) 10

[Proposed by Australia | i kA 4588 | 2 XA AL |

2024 HAEBERARE—FTE T FHL 7 2024 FABFRAEFR—TFTFTHFAR



2024 Hong Kong Mathematics Kangaroo Contest - Junior (Grade 9 & 10)

15. Kangaroo solves the equation ax? + bx + ¢ = 0, and Beaver solves the equation bx? + ax +
¢ = 0, where a,b, c are pairwise distinct non-zero integers. It turns out that the equations

share a solution. Which of the following must be true?
BARMFA ax® +bx+c=0, HFRRMFRI?+ax+c=0, L¥a, b, cEAALR
Rl 693 R, SREHZEA —EAEMR. M T EMARLEL ZZEHN?
BRARMHIR x> +bx+c=0, BlERB IR +ax+c=0, £¥a, b, cZAHLR
B 693 RS, XAANGRA — Akt BT @RR IRk b &R B
(A) The common solution must be 0.
gl A2 0o
gl 2 0o
(B) The quadratic equation ax? + bx + ¢ = 0 has exactly one real solution.
FAE ax® +bx 4 c =0 RA —BFHM,
FARax2+bx+c=0 RA—/NTEKM,
(C) a>0
(D) b<0
(E) a+b+c=0

[Proposed by Australia | # X F| 2442 | # X A] A% |

16. Carl always tells the truth or always lies on alternate days. One day, he made exactly four

of the following five statements. Which statement did he not make on that day?
Carl £ —RRAHRALFE, AFURBHF. RAFVE ThRREFOE TAIEY. A
— X, RIF T TR AERET P e wE, RALRA L 6 BT LAME ?
Carl £5—RRFEHAE, IH EHBFE HAFG D FRUBENE FRLIEN. A
— R, HABIFL R T TR AANRE P A, AR 4 6l AP
(A) Ilied yesterday and I will lie tomorrow.
KERRFT, EEEAREZGRF.
EMERBLR T, FERARELHiR.
(B) Iam telling the truth today and I will tell the truth tomorrow.
EARF A, EHRPREGRALE.
EARWAE, FEEPRLLHAS.
(©) Tomorrow will be Saturday. | i X &2 EZHx. | ARAZZH .
(D) Yesterday was Wednesday. | R ZEZH =, | ¥ERZEM=,
(E) 2024 is divisible by 11. | 2024 a&#% 11 #rk. | 2024 fe4k 11 ik,

[ Proposed by Hungary | & F #I4t48 | & F A4 |

2024 HAEBERARE—FTE T FHL 8 2024 FHBFERER—FFFHFA
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17. What is the value of the expression below? Here 0.p§ means the repeating decimal

0.pqpqpq - - -
TREEXNELZS V2 B E0.pg A THERNDIEO.pgpqpg - - - o

TR ARXXGMEZS V2 X2 0.p4 R FMBIRE0.pqpqpg - -+

0.194+0.28+0.37 + 046 + - - - +0.91

1 1 5
(A) 495 (B) 5 © Sﬁ (D) 5§ (E) 5§

[Proposed by China | ¥ B4 | P E 44 |

‘ Part 3: 8 problems, 5 points each

(#E=#%: 8EERA, W54 | =4 8 EHE, HH5 &

18. Ali wants to remove some of the integers from 1 to 25 and then separate the remaining
numbers into two groups so that the products of the integers in each group are equal.

What is the smallest number of integers that Ali could remove?

Al A4 1 2] 25 69 83 K iy — s, ARIEH T OB AR ML, SAFEE T &8 FH
g RAA . B Al R AR R

Al J8A 01 5] 25 89 2 30b S H— 200, KB AR T 0 3Or R L, (17240 BB d
W RmE, 9 Al %V EHRILAE?

(A) 4 (B) 5 ) 6 (D) 7 (E) 8

[Proposed by Turkey | £ F A28 | £ F A% |

19. Ann rolled a normal die 24 times. All numbers from 1 to 6 came up at least once. The
number 1 came up more times than any other number. Ann added up all the numbers.

What is the largest possible value of this total she obtained?

Ann #08 TARRERTF 24 ko K1 B 6 MBAESBRT — Kk, 1 BRI
AEATEAR S o Ann TR AL o AT R 948 F 0 R KT RALA % U2

Ann WA TARAENRF 24 ko M1 36 9FHEE VBRI T —ko 21 Bk H b
AATHAR % . Ann JEPTA 93 mA k., WiBF| A R K TRIEZ S Ve

(A) 83 (B) 84 (C) 86 (D) 89 (E) 90

[Proposed by Catalonia | Ao 2% R Z A | ho 2 ¥ R AEAL |

2024 HAEBERARE—FTE T FHL 9 2024 FHBFERER—FFFHFA
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20. For a particular real number k, the equation below has exactly three distinct solutions x4,
xp and x3. What is the value of |x; + x2 + x3]? Here | x| denotes the largest integer not

exceeding x.

S RES R ERE, T @65 RSEAZBARR G X1, x2, x50 B [11+ 22+ 23] 8
A S V> B |x| AR FAR X6 R K EH

T EANL ARk, T FRBEITAZATE G X1, X2, X30 F [ X1+ X2+ x3] #9
A% e ZE |[x] AFAEE v 69k KEHK.

x+1] — 1| +k = kx

(A) —6 (B) -5 ©) -3 (D) -1 (E) 0

[Proposed by China | ¥ B4 | P B4 |

21. The greatest common divisor of any two elements in the set {1,2,3,6} is also in this set.

How many subsets of {1,2,3,4,5,6}, with two or more elements, have this property?

£46 {1,236} PEERBELENRAMBELLEZEES T, i {1,2,3,4,56} &
SMBERESEAENTR, A SV ALAAEHRGRE?

£461{1,2,3,6} PHEZAMAETHRANBRELAZIANESL T T {1,2,3,4,5,6} ¢9&
CANRREATN TR, A SV ANLAAZIHGRRT?

(A) 15 (B) 16 Q) 27 (D) 31 (E) 32

[Proposed by Portugal | # % F 44 | # & F4:4

22. Suppose m and n are integers with0 < m < n. Let P = (m,n), Q = (n,m), and O = (0,0).
For how many pairs of (m, n) will the area of triangle OPQ be equal to 2024?

BEmAn ZHL0<m<n ¥, £#xP=(mn), Q= (n,m), O=(0,0). Mz
FE A% OPQ ¢y @Ax 42024 89 (m,n) H %V #»
B m A n R0 <m<ntgHEd. bxP=(mn), Q= (nm), O=(0,0). ik
2= % OPQ #9 @ AR%ETF 2024 ¢4 (m,n) # % a2

Y
P(m,n)
Q(n,m)
19 x
(A) 4 (B) 6 ©) 8 (D) 10 (E) 12

[Proposed by China | B4t | & E44A |

2024 FHIE R ALK TR T FU 10 2024 F kAR RAEE—F 2P ER
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23. A regular pyramid has a square base of side length 10 and height 12. A sphere is inscribed
inside the pyramid, tangent to all five faces of the pyramid. What is the radius of the
sphere?

— A EMHEN R E LKA 10 GEGTH, &2 12, —EREHKMG NI, S M
A AR, MR FERE S e

— AN EMAENREAAKA 10 GEFTH, H2 12, —NRERBEGAI, SHEEG AN
mAA . FERGFRES 2

8 10 11
(A) 3 (B) 3 © 3 (D) 3 (E) 4

[Proposed by Hong Kong | & #4448 | & #4544 |

24. Twenty points are equally spaced on the circumference of a circle. David draws all the
possible chords that connect pairs of these points. How many of these chords are longer

than the radius of the circle but shorter than its diameter?

B L3 g 53EnHEs % —+ @2k, David £ T2 L P E ML FIA TH 9%, M
BIERIZP, A S VLA FE R S

B & L5 A=+ AE, David &% 7 5B L P 1E&H S HTA TG E, 9
AXRIEF, H S VARG FEZR KT AR

(A) 90 (B) 100 (© 120 (D) 140 (E) 160

[Proposed by Hong Kong | ##4%R | 844

25. There are n distinct lines on the plane, labeled ¢4, - - - , ¢,,. The line ¢; intersects exactly 5
other lines, the line ¢, intersects exactly 9 other lines, and the line /3 intersects exactly 11

other lines. What is the smallest possible value of n?

i LA n AR LA, WA O, o, Lpe O BTSSR A SAR K, L 64T
MG O M A ARAR L, (3 Podr s HAeey 11 e AR Aa . Ml m B9 RANTHRAER % 2

F@ LA n FRFAGAL, WA b, oo, leo O BIFERAME S FAKMI, (BT
LR FEEAAR, LTS 11 FELAAR. Fn dR D TRIEARS V?

(A) 11 (B) 12 (O 13 (D) 14 (E) 15

[Proposed by Belarus | &% A48 | G4 F A74-4

2024 FHIE R ALK TR T FU 1 2024 F kAR RAEE—F 2P R



